Inorganic nanoparticles (NPs) of cerium oxide (CeO 2 ), iron oxide (Fe 3 O 4 ) and titanium oxide (TiO 2 ) were studied for the removal of dissolved cadmium from water at concentrations ranging from 25 to 350 mg/L. Adsorption was the predominant mechanism for sequestration, and particularly efficient cadmium removal was demonstrated for Fe 3 O 4 NPs. Experimental data were fitted to three different adsorption isotherms: Langmuir, Freundlich and Temkin. The best fit was obtained for the Freundlich isotherm (R 2 > 0.96 for all NPs). Adsorption was shown to follow pseudo second-order kinetics (R 2 P 0.91 for all NPs). All three NPs showed some removal of cadmium in aqueous solution, but after 72 h of process, Fe 3 O 4 NPs showed a higher capacity of cadmium adsorption (101.1 mg Cd/g NP) than CeO 2 NPs (49.1 mg Cd/g NP) or TiO 2 NPs (12.2 mg Cd/g NP). These results demonstrate the potential use of this NPs to remove dissolved cadmium at high concentrations.
Introduction
Cadmium is a heavy metal with important adverse and toxic effects, when released to the environment. Cadmium can enter the environment from natural processes, but the most important source is from human activities such as metal production, combustion of fossil fuels or the manufacturing of batteries, dyes and screens, which cause the pollution of soils and waters [1, 2] . Cadmium is also detrimental to human health, causing kidney, lung and bone damage [3] .
As a result of the publication of new regulations on cadmium, only small quantities of this metal are now released to wastewater from municipal and industrial sources. Nevertheless, this is often in excess of the extremely low recommended limits of cadmium in drinking water: a maximum of 0.003 mg/L is recommended by the World Health Organization [4] and in other countries such as Spain, the permissible limit of cadmium is similar (0.005 mg/L) [5] .
Several treatments exist to remove cadmium from water, such as chemical precipitation, electrolysis, *Corresponding author.
Desalination and Water Treatment www.deswater.com 1944 -3994/1944 -3986 Ó 2012 Desalination Publications. All rights reserved doi: 10.1080 /19443994.2012 
